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I 



2004 ^7199 



4 jL jj 

2. W^I* l ttfllfltf!!, ^«SE^«fllfli*J±3S**#, ffi&ftU 

1—20 
15 S%» 

6. »J»*^«^ 5 WiftflijRl, ^f%fi«I«MS4H t «rAVS-l*VS-2, ^ 
flW^tk^ 10~300o 

7. MtW5«lWJ, VAPO- 
11. VAP0-17 3&VAP0-31, 4B^4Rtt**lt* 10-300. 

9, SJftfttfm* 2 MM, y S4HPJI|f*n/Sfc zsm 

io> gcWM 9 6ti#^j, ^+^f«w y y mm±m 

iu KJRft^ls^ 9 ft io ttfWUN, ^4»0fm^ y £4HFJ*££Mtt#ft 

14. ttJRtR^ls^ 9 ttflttkft!> ^4»0fmfi<J ZSM-5 »^fe«MBl3»±Sctt. 

15. Sc»ft«|R^ 2 Mi, 0rtftto«#*ll5^±. 

16. i 2 wffiflsjfo, mm&ftim 




1 




»+S«*Si^^f**** w * d « fls *«- ***** 

/BTKHmfii.m. nrU&JW FCC f^J^f Jnfi&H, tempi* prr i«+ ■= 

ftot r fK(KriShna 6t Addi «-s Improve FCC 

J' **• Gtaoe Davison &**STIMi FCC 

St^Xl **** v ran fc?« *£± 



a^«fls^w» i~2o m%, ^Ejm 7-15 m% 0 

^*#*7C*tt^?J» f FT-IR. ESR ft NMR £H*£*ft£ (if 

##*$KVanadosilicate catalysts prepared from different vanadium sources and 
their characteristics in methanol to conversion^. Miyamoto, D. Medhanavyn ft T. 
Hiui, Applied Catalysis, 28(1986) 89-103), Synthesis and Characterization of the 
Vanadium-incorporated Molecular Sieve VAPO-5(S.H. Jhung, Y S UH ft H 
Chon, Applied Catalysis 62(1990) 61-72) a* Synthesis, characterization and 
catalytic properties of vanadium silicates with a ZSM-48 structure(A. Tuel and Y. 
Ben Taant, Applied Catalysis A: General, 102(1993) 201-204)) o 

^^HPwmrtt^ifeHFWf c$nvs-iftvs-2), &+tam&fcMtm 
yum, mm&toBfcftim io~ioo ; ^^mwsm^mm vapo-5. vapo 

^J A !T 3K vapo ~ 17 m > **** n#. 

io^ioo ; fewftttmuiHg, a^«wtk«*ft* 



W**#*?L*«+?L4HF». «Sn y SjHFJtft zsm-5 « mu 
in USY, REY, reusy ««»WjklWMfciS4 M # att ^ A-(H5B 

« y a*?*, wtftia zsm-5 w^eiA^atttswaidiWiiisefls zsm- 5 

*5 (fSH&fc ZRP, SDCN1093101A4"ie*). 

5 ff f^**+**««»4H s ». WWWMWUj fcc *fr*#tfr«K 

mmw i~5 wtt^j+KWfffisa^^^ vapo-5. 
~ Y*?* -5 ******* >5g^te»(Ai 2 o,**65.8%, e*ttfumr£ 

ft* 10 ***** 2.3 SB***** (V**22%, * 





^#^&<IX-^^ ( X RD) mS^WVAPO-5^T^#tiE, a 
VAPO-5 10 IK . REUSY 47 M% , i 8 *X*Iffi*db 

25 m% »«ft*yiw. W±«^W VAPO-5 *nA^ 10 SK&ttjKfttt** 



68 



1 

& %X 57 S%. E£$§|$ 18 m*±25*K. 
1 





DB— 1 


Al 


MA(800°C/8h) 


! 64 


64 


c/o 


1.29 


1.29 




500 


500 




1.83 


1.71 


MS 


1065 ~~ 


8.29 


nm 


47.80 


45.48 


mm 


21.16 


22.09 


Mm 


16.37 


19.56 




2.20 


2.86 




100.0 


100.0 




62.47 


58.35 




68.95 


67.57 




79.60 


75.86 




7.45 


6.84 




0.04 


0.05 


nmww&m, mg /L 


318.7 


176.3 



4 



i mum a i ^»Mn^Mtkf«DB-i m 



^SSL*^*** A1 * R w *' miJSY Zn ° *ft»»± USY 

^^H^HIWaA ZARY, £*ZnOHr4 6ii%, #±**ft 10 



ft itffl 2 

^Mimitm db-1 Tfm&im, reusy m zary 

^2 



MA(800°C/8h) 



mm 




14.15 



ffi^jAl ! 



20.33 



14.27 



1.80 



100.0 



1.89 



100.0 



61.40 



69.69 



58.35 



67.57 



82.04 



75.86 



nm^m, mg /L 



7.86 



0.03 



321.3 



6.84 



0.05 



172.1 



3 

mmm.&%&mm 1 + vapo-s, & n . 7 m USY ^ 47 a o^ ZRP10 

S% (ZRP fc«»#±i&ttfl«| ZSM-5 ^HPffif, ZRP-7, ft^itmik 

Mr&jP, SiO2/Al 2 O 3 ^80) ,S«121%, i^±19.3S%o ttfc*M« 



start* 3 

#H!i(Ml!|nB-3»ftjjtt, USY^^47S%> ZRP10 », 
^3 





^•fc^UDB-3 






64 


64 


C/O 


1.29 


1.29 




500 


500 




1.80 


1.73 




13.18 


12.92 




51.70 


52.03 




! 19.62 


20.07 


mm 


11.78 


11.39 


MM 


1.92 


1.86 




100.0 


100.0 




63.72 


65.23 




71.32 


72.10 




73.12 


73.83 




6.14 


6.12 




0.03 


0.03 


[nggga, mg/L 


319.4 


171.6 



*it#J 4—7 

**« 4-7 tt«fldMHN«» A2, A3, A4 5FPA5, ZARY *#* * 



47 is%, i***±**a 25 nm%, mm^mm vapo-s * Ai/v(moi)# 

^ 150, 130. 80^15, 61%, 3 2%*P 1 K%, ^ 

l^^ij^j 13 22 S%. 25 24 £%„ 

^M^^^im^s^^^ja^ 4o 

3c4 





DB— 1 


A2 


A3 


A4 


A5 


Al/V(mol) 




150 


130 


80 


15 


A^* A /OAA°P /ol\ 

MA^oUO won) 


64 


64 


64 


64 


64 


C/O 


1,29 


1.29 


1.29 


1.29 


1.29 


ix.J!3ZMJi7 0 C 




500 


500 


500 


500 




1 oi 
I.oJ 


1.70 


1.73 


1.80 


1.82 




1 A 

1U.05 


8.41 


9.55 


10.23 


10.33 


1 Ml M-l 


/1*7 OA 

4/.50 


46.96 


46.70 


46.82 


46.23 






23.02 


21.17 


21.13 


20.97 




16.37 


19.43 


16 33 


1 (\ HA 






2.20 


2.18 


2.15 


2.17 


2.21 




100.0 


100.0 


100.0 


100.0 


100.0 




62.47 


59.44 


60.7 


61.6 


62.3 




68.95 


69.98 


67.87 


67.95 


67.2 




79.60 


78.39 


7.42 


78.18 


77.53 




7.45 


8.91 


7.60 


7.71 


7.19 




0.04 


0.04 


0.04 


0.04 


0.04 ! 


fCM^*, mg/L 


318.7 


181.4 


165.3 


169.4 


173.0 



2 Rm#ta, mum a2~as ^mun^^n^M^mitm db 

^MM 8 

VAPO-ll^^: 15g^F^ (Al 2 0 3 ^*65.8%, ^BKMnkj*), 

60mL *m 60 ^m^^mmmun u g inmwtmm cmm^m 85%, it 



Mwair^j*). «# 10 imrntaA 2.i g 5*««n (v 22%, «^ 

2g *+>. ^MT^»S# 60 ^fiH lautata WaaiDA i3. 6mL 

96 4*t. mmrm x-mm» <xro> it saw vapo-h 

»»«P«E, ««U»*tt* 98. 

n*M« 1 fttttMMMtiM, 3t* VAPO-11 M*** 10 XX. REUSY3HP 
7D A60 

*M&WnW USP6482315 MJf tkBitMo 
DB-4 W««»^WHS««I«f*JIU(|5. 



8 





HR — 1 

JLJD 1 


L)t> — 4 


A6 


MA(S00'C/8h\ 




64 


64 


c/o 


1 90 


1 oc\ 

l.zy 


1.29 


Hi^u/ty °c 


son 




500 


I Vi 


1 




1.37 




1U.OD 


9.35 


8.13 




47 RO 


43.80 


41.57 




91 1£ 


lo.23 


19.89 


— ■ * 1 r-M 


1 fk ^7 

1 O.J / 


15.12 


26.30 


US 


9 90 


1 ,\)5 


2.74 






! i f\(\ r\ 


100.0 




62.47 


52.55 


53 81 




68.95 


62.03 


61.46 




79.60 


71.38 


69.59 




7.45 


2.15 


9.58 




0.04 


0.13 


0.05 




318.7 


308.6 


217.0 



)Mt. 5 *sum&, A6 ^muu^^nmmm db-i mim&jm 

M 8 <|Mtf\ 12 /jNBt, 16 /jMfffil 20 <htfjgj||£# A + Y SMtfFffiffy 



m6 







mttM A6 




(£%) 


(%) 


cm%) 


(%> 


mmm 


0.1 


100 


0.1 


100 


8 


0.1 . 


99 


0.1 


99 


12 


0.1 


90 


0.1 


99 


16 


0.09 


88 


0.1 


99 


20 


0.09 


84 


0.1 


99 



?!|9~ 12 

mmm 9-i2 mmitm^m^j A7, as, a9*paioo 

^«M!lA6*Bfcfc, EStt^fffllfr VAPO-ll ^m^b^J^J 180> 
70. 23*016, ^fcM'J3rl5fi%, 61%, 3M%mm%, 
% 13 M%, 22 M.%, 25 S%fP 24 fi%„ 

^ 7 *mm\}&Mtmikmi>B-i ^w^^o 



10 




^7 





DB-l 


A7 


A8 


A9 


A10 


Al/V(mol) 




180 


70 


23 


16 


MA(oUO C/8n) 


64 


64 


64 


64 


64 


cvo 


1 on 
1.29 


1.29 


1.29 


1.29 


1.29 


/^/_L^linL/_5c/ 




CAA 

500 


500 


500 


500 


1 Vi 


1 Ql 

l.oi 


133 


1.36 


1.37 


1.35 






o 1 y 

8.16 


8.11 


8.10 


8.12 




AH ©A 


41.58 


41.50 


41.53 


41.38 




91 1 £ 


1 A Al 

19.91 


19.90 


19.83 


19.87 




IO.D / 


26.32 


26.14 . 


26.42 


26.51 




0 OA 


2.70 


2.99 


2.75 


2.77 




1 AA A 


1 AA A 

100.0 


100.0 


100.0 


100.0 


$t^/m% 


62.47 


53.81 


53 82 


54. 19 






68.95 


61.46 


61.4 


61.36 


61.25 




79.60 


69.59 


69.51 


69.46 


69.37 




7.45 


9.58 


8.74 


9.61 


9.57 




0.04 


0.05 


0.06 


0.05 


0.05 


nm^m, mg/L 


318.7 


217.0 


218.3 


240.1 


284.3 



A10^^Jp^4HPWfW*4hlBlDB--l«ltt f n 



£»J i3~n *MikMM®mm.fr% vs-K 

&jfitt 13 

* 1.0 j£ v 2 o 5 50 £HT*MMb«+ , TOP A 15 fttiU&f&i*, 

160TC«fls 10 ^, 530TC«f«fi 5 /hltfJgfrW^W X-^^(XRD) 
*W*WVS-l^?»W#fiE, mu*to\k% 52. 

**±Jfc8*6-*«I VS-l, 1 0r3&fr«jiqA REUSY ^fflK 

«*JR^W^±«iM«^j, vs-i ffj^s*, io s%, reusy 

47 i%, e«Jft 18 WL%*mWk± 25 £«t«^R«(|*A{itt{h«l, iS*J 



All, 



^8 





DB-l 


All 


MA(800 C/8h) 


64 


64 


c/o 


1.29 


1.21 




500 


500 




1.83 


1.45 




10.65 


9.01 




47.80 


41.00 




21.16 


18.45 




16.37 


24.59 






2.65 




100.0 


100.0 




62.47 


49.80 




68.95 


63.55 




79.60 


69.00 




7.45 


9.60 




0.04 


0.08 


HtoW&EL, mg/L 


318.7 


210.0 



14—17 

$)ttt 12-15 mmitm^m^) A12, A13, AMWAIS. iJAllffitfc, 

EM^Jffffltt vs-i 4>MLJ*&bk4HM* 132> 72. 40, -MbHWfc 15 

61%, 3fi%, 11%, «*IR£JHH3ll* 13 M%, 22 25fi%#! 
24 S%o 



12 



n 



9 



JiH/is >cit 

— ~ •*" 


DB-1 


A12 


A13 


A14 


A15 


01/ V (IIIOIJ 




178 


132 


72 


40 




64 


64 


64 


64 


64 


c/o 


1.29 


1.21 


1.21 


1.21 


1.21 


J5)v/M/i7 0 C 


000 


r r\r\ 

500 


500 


500 


500 


1 Vi 


1.83 


t A A 

1.44 


1.46 


1.45 


1.43 


T IX. rU U 


10.65 


9.03 


9.02 


9.05 


9.10 


t vi i W 


/IT OA 

47.80 


43.85 


43.82 


43.85 


43.89 




21.16 


18.53 


18.46 


18.49 


18.50 




1 /; in 
10.37 


24.95 


24.50 


24.49 


24.43 






2.20 


2.74 


2.67 


2.65 




1 AA A 


1 00.0 


100.0 


100.0 


100.0 




62.47 


50.10 


49 9 


4.0 in 


AO 1 O 




68.95 


62.38 


62.28 


62.34 


62.39 




79.60 


71.41 


71.30 


71.39 


71.49 




7.45 


11.3 


8.94 


9.17 


9.22 




0.04 


0.05 


0.05 


0.11 


0.11 


^W^S, mg/L 


318.7 


201.3 


214.3 


221.4 


293.7 



M* 9 Rm#m, ai2~ai5 ^«jbn^^HFfflrAd«ftini db-i 

18-22 *m^JlftJtt*l#^ VS-2o 

18 

1.8 % v 2 o 5 mm^ 30 tHTiit^p 10 mux is mm 

J&ttmm, MWty*}, 180°C H 1^10^, 530°C^5/JsHtB^ffi, 
Jffft^ttKj X-tstefeffilt (XRD) fSIt VS-2 
>*J 62o 

^mVS-2-^»10a%, REUSY^T^47S%, Ml8l%W 



10 



mvum 


DB-l 


A16 


MA(oU0 C/8n) 


L 64 


64 


C/O 


1.29 


1.28 




500 


500 


I Vi 


1.83 


1.56 




10.65 


12.64 




/IT OA 

47.80 


39.77 


"MS 


21.16 


18.45 




16.37 


24.90 




2.20 






100.0 


100.0 




62.47 


50.2 


SMit$/m% 


68.95 


66.46 




79.60 


69.23 




7.45 


^ 9.60 




0.04 


0.10 


mg/L 


318.7 


216.0 



3£»J 19—22 

17-20 tt#Mfc3W^maA A17. A18, A19 *0 A20o ^ A16 »E»I 
SfffflWVS-2t, mM^ttdHSUA 200. 140. 103, 33, «t^jW* 13 

m%, 22 s%, 25n%m24m%, wm&*m&M% 15 n%, 6i%, 3 i% 

11 HBt^ttiXttk«^jDB-l fiWffrgm. 



14 



%L 11 





DB— 1 


A17 


A 18 


A 19 


A 20 


oi/v^nioi) 




200 


140 


103 


33 




o4 


64 


64 


64 


64 


C/O 


1 oo 

i.2y 


1.40 


1.40 


1.40 


1.40 




son 


DUO 


500 


500 


500 




1 .OJ 


1 A 1 

2.01 


1.89 


1.92 


1.87 


ru V* 


IU.OD 


1 A 1 1 

10.11 


10.02 


9.87 


9.82 


i vitw 


H /.oU 


42.12 


42.39 


42.47 


42.57 


US 


91 1£ 
Zl . ID 


1 O /IT 


"to a a 

18.48 


18.47 


18.49 




lu.j / 


24.24 


24.21 


24.23 


24.25 






1 A^ 

5.05 


3.01 


3.02 


3.00 




Iw.v 


1 AA A 


i f\r\ t\ 
100.0 


100.0 


100.0 




62.47 


50.24 


50.39 


51 04 


51 4.7 




68.95 


66.46 


60.87 


60.94 


61.06 




79.60 


69.23 


70.89 


70.84 


70.88 




7.45 


9.60 


8.04 


8.02 


8.08 




0.04 


0.10 


0.06 


0.06 


0.06 


nnmitm, mg/L 


318.7 


216.0 


203.6 


189.2 


169.4 



A22^*#jp^^|(ffle r xj'tt=WnB-i*Hs > 



mmm 23-30 ^m^j^mta^^^^^j^, 



^MM 23—26 
ffrtttffiTiBA A2K A22^ A23^PA24o 

&A2U A22> A23#A24*, REUSY 47 S%, ^^fi^j 18 

W**±***25«K. VAPO-11 <«ft*fcfcfc^73) t&itfkjm%9 
M%, 61%, 3t%WH%, VS-2 tfcfc 75) «^9J* 1 £%, 

3 1% 6i%fB9i%o 

15 



mm^miWHfMjtttm&xM 12. 

^ 12 4»i^i^iitBxirtfc^g^j db-1 fflmMtx. 



12 



man 


DB-l 


A21 


A22 


A23 


A24 


MA(800°C/8h) 


64 


64 


64 


64 


64 


c/o 


1.29 


1.40 


1.40 


1.40 


1.40 




500 


500 


500 


500 


500 




1.83 


1.89 


1.84 


1.85 


1.83 




10.65 


10.07 


9.87 


9.78 


7.83 




47.80 


46.70 


46.72 


46.74 


46.76 




21.16 


20.17 


20.18 


20.18 


21.03 




16.37 


18.28 


18.53 


18.61 


19.70 




2.20 


2.89 


2.86 


2.84 


2.85 




100.0 


100.0 


100.0 


100.0 


100.0 




62.47 


58.71 


58.76 


58.72 


58.75 




68.95 


66.87 


66.90 


66.92 


67.79 




79.60 


76.94 


76.77 


76.70 


75.62 




7.45 


6.35 


6.48 


6.55 


6.90 




0.04 


0.04 


0.04 


0.05 


0.05 


HflMSM, mg/L 


318.7 


215.3 


211.2 


208.4 


201.5 



MA 12 Rm#iii, A21-A24 ^jfcSSJPW^JfifWXjtfc^J DB-1 ffltfc, 

^mm 27-30 

$&jttt 1 mjrmm&mikm, ^mitmAis, A26, A27, a28» 

A25, A26, A27, A28 * HY 47 gK, ^Jft^A 18 A 

25 S% , VAPO-5 ( AW(mol)tt» 46) -£*$H3U* 9 Jt % , 6 X%, 
3S%, 11%, VS-1 (SK/Al*fcHtfrlO, Si/V*fctfc*75) -£*#*J* 1 £ 
%, 3fi%, 6a%^P91l%o 



16 



p. * ~ - - 



* 13 + WBt^lttJXSHtflMb3lWDB-l fifjft^f, 
^13 





DB-1 


A25 


A26 


A27 




MA(800°C/8h) 


64 


64 


64 


64 


04 


C/O 


1.29 


1.40 


1.40 


1.40 


1 40 




500 


500 


500 


500 


500 




1.83 


1.98 


2.02 


1.93 


1 QO 




10.65 


10.12 


10.03 


10.01 






47.80 


42.15 


42.13 


42.25 


42 ^0 


mm 


21.16 


18.52 


18.48 


18.46 


1R 47 


mm 


16.37 


24.20 


24.20 


24.21 


24 10 


mn 


2.20 


3.03 


3.14 


2.94 


2 80 


SiF — — 


100.0 


100.0 


100.0 


100.0 


100 0 


■jVX x=f^ ,r/^ — . _ „ "* 


62.47 


50.50 


50.47 


51.35 


51.58 




68.95 


60.67 


60.61 


60.71 


60.77 




79.60 


70.79 


70.64 


70.72 


70.66 


1ES7SS ' 


7.45 


8.00 


7.70 


8.23 


8.37 




0.04 


0.06 


0.06 


0.06 


0.06 


mg/L 


318.7 


220.3 


211.3 


208.4 


200.1 



^Jlll 3 **' A25-A28 ^mnw^^nmmm db-i 



17 



